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ABSTRACT 
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claim on public sector resources against a backdrop of widespread 
poor economic growth, mounting international debt, and rapidly 
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by traditional means. This paper seeks to explore the options 
available to respond to Africa's growing educational demand, how the 
options can be managed, and what role the options can play in 
promoting accelerated economic growth and development. Three basic 
policy -options for education are proposed: (1) maintaining existing 
programs and institutions and allocating relatively static levels of 
educational resources; (2) increasing the allocation of resources to 
education based on an expansion of existing institutions and 
programs; and (3) structural reform. These basic educational policy 
options are examined by first looking at Africa's institutional 
experience, and then through the use of an educational forecasting 
model. Numerous figures and tables of statistical, economic and 
educational aata appear throughout this report. An extensive 
bibliography also is included. (DB) 
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Economic Choices for Educational Policy in Africa 



Introdjction 

In many countries in Africa today, formal education it in a state of crisis* While curricular reform 
continues to serve as an ongoing source of public policy debate, African leaders are confronting increasing 
difficulty in allocating educational resources to met present and future levels of demand* The paralysis 
that has been unfolding is one characterized basically by education's rising claim on public sector resources 
against a backdrop of widespread poor economic growth, mounting international debt, and rapidly growing 
populations whose demand for education can not be met readily by traditional means* Uhat options ^jre 
available to respond to Africa"! growing educational demand, how can they be managed, and what role can these 
optio>s play in promoting accelerated economic growth and development? 

Afriv*an countries today face three basic policy options for education* One is to maintain existing 
institutions and programs and allocate relatively static levels of educational resources to an ever-growing 
population. In tine, this will most certainly reduce the effectiveness of the e<toation received* It is a 
base case states quo option that few educational policymakers would willingly prefer, but one against which 
other options should be examined* 

Another alternative is to increase the allocation of resources to education based on an expansion of 
existing institutions and programs, thereby preserving at least some of the quality of education received to 
growing populations* To do so requires either an iiiiprovem(nt in the external economic environment which could 
expand the educational resource base, or a trade-off between the allocation of educational resources and other 
competing claims to those resources* While thera are numerous ways in which the external resource environment 
could be improved, in the near term, such relief is not likely to take place in the absence of some form of 
domestic policy reforms, which brings us to the third option, namely, structural reform* 

Structural reform in education is designed to isprove the efficiency of services provided, and thus enable 
policymakers to respond to growing population demand even with a relatively limited educational resource base* 
Improving the efficiency of the allocation of resources to education implies several types of initiatives* 
Among them are curricular reform, inprovements in the oi'jiity of educational inputs, decentralization of 
management, and a shifting of some of the financing burden away from the public to the private sector through 
programs of cost recovery* 

While none of these choices is easy to implement, unless some steps are undertaken, many countries in 
Africa will singly exporienca serious declines in the quality of education, thereby undermining prospects for 
cjstainable economic development* In the sections that follow, Africa's basic educational options are 
examined from an economic perspective* The approach presented here is to look first at Africa's institutional 
expe>*ience, then through use of an educational forecasting model, to consider the various alternatives that 
have been proposed* Uhat these alternatives iinply in comparison to existing policy can then be more clearly 
understood. 
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Educatlomt kdhiwmmtt In Africa 



In the nearly three decades since most African countries attained political independence from the major 
European colonial powers, edication has been seen as playing a central role in promoting the social and 
economic development of the region. As the political transformation of Africa took place at the beginning of 
the 1960's, leaders of newly independent governments viewed colonial educational policies of the pest as 
biased against economic development, especially given the relatively low levels of educational enrollments in 
most African countries at the time, and the relatively smell nurbers of secondary and higher education 
graduates that were being produced. 

Expanding educational enrollments was seen as a logical instrument to overcome historically low levels of 
investment in education, as « means of providing a more productive labor force to coepete in the world 
economy, and as a means of providing the necessary social and political leadership to assist in the building 
of modern societies. These goals, and the resources msrshalled to meet them, were spelled out in periodic 
national and regional policy statements, through national development plans, and through annual budgetary 
decisions. What they shared in coMSon was a goal of expanding the ^rcentage of school-age children enrolled 
in schools, in expending the production of secondary and higher education graduates, and in inproving the 
level of eckicational qualifications of the active population. 

Given Africa's historical legacy, most of the region's educational systems have been modeled largely on 
their European counterperts. Although African educational institutions have been modified pertially to 
respond to local conditions, by and large, formal educational programs reflect the basic primary, secondary, 
and higher edjcat ion structures and standards found in European countries. In practice, th*s has meant that 
for most African countries, educational policy and the allocation of resources to education has taken place 
essentially through the public sector rath than through the private sector, at the national level rather 
than at the local level, and frequently through the coordination of educational policy targets with national 
development planning of one form or another. 

A standard operating assunpt ion in many African countries has been that the setting of national 
educational policy reflects popular demand. Educational po I icymekers have thus viewed their role as seeking 
ways of meeting this social demand while matching the allocation of resources with the demand for educated 
labor in the economy in ways that are consistent with broadly based standards of social justice and economic 
efficiency, since the reality of educational policy in Africa has been often far different from this stylized 
role, choosing efficient and equitable alternative policy options has not been a single task. 

By both historical and cosparative standards, African countries have made remarkable progress in achieving 
the e<^ational goals they have set for themselves. There are several ways of measuring this progress, but we 
will concentrate on two, namely, educational enrollment ratios, and on the level of education of the non- 
school population. Both measures show that almost without exception, African countries have made substantial 
gains since the early 1960's. 

Educational enrollment ratios, or the percentage of the school-age population that is enrolled in school, 
has been one of the most appUed standards of educational performance in Africa and in developing countries 
elsewhere. Based on data reported in table A.3 or Appendix A, between 1960 and 1984, the mean enrollment 
ratio of primary school-age children in 44 African countries rose from just over 40 percent to almost 80 
percent. The mean enrollment ratio for the secondary school-age population in these same countries rose over 
the same period from 4 percent to over 21 percent, while the higher education enrollment ratio increased from 
1.8 percent to jus: under 3 percent. 



Given Africa's relatively high rates of population growth during this same period, these rates of 
expansion of enrollment ratios conpare favorably with the historical experience of 06C0, or Organiaation of 
Economic Cooperation and Development, developed countries. Put somewhat differently, African countries 
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•cc«|»lith«d coi^ibit latM of •xpmion of oduMtfonfti onroiiMnt ratfoo <n a shorter Urn ptrfod than th% 
hiatorfcal MparfanM tf QfCO cmntriaa Mhan thoat countrfaa had afniiar itvaia of adieationai wtroilnant 
ratios. 

What Mkaa Africa's racord of aducational anroUnant axpanaion avan laora ranarkabla U tht diff aranea in 
ita iovai of acofm<c davaiofSMrit in cosparison to OCCO countriaa. Aithougih OECO countrfaa had aa of 1965 
priaary, aocondary, and higHar aduction anroiinant ratios of IX, 90, and 31 parcsnt, rsapastivtiy, thaaa 
ratios wars raachad ovtr a ionssf tima pariod, and with a ratativsly highar lavsl of \wm than countrias in 
Africs. Uhila OCCO countriaa cospriaad a population of ovtr 740 Million in 1966 in coaipsriaon to Africs'a S37 
Million in 1966, OCCD couitriau producad an asgragata Gross National Product of ovtr S9.6 trillion doUara in 
cospariaon to AfricsU $689 billion, tn per capita taras, OCCO par capita GNP atood at aliMt $13,000 in 
ccsparison to Africs'a par capita GNP of $S90, a ratio of ovtr tuanty to ona* Thtsa coaipariaons ara baaad on 
data liatad in Tablaa A.I and A.2. 
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Composition of Formal Education Enrollments 



Sample of 40 African Countries 
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Anptfiw- Mty pf mmut\n$ Africa's •duMtionai achitviMnt it in urm of tht lawl pf tchpplinf atttintd 
by vM^lPUi atP ffPupt in • flvwi cpwitry. Qnp btnchMrk it thp ptrctnttot pf Mch tft^crpuplnt pf • cotfitry't 
popuittfon that hat acMtvad tw priMry tchoptint. At it thoim in Ttblp A.5, mmm tmm 18 African 
countrfaa for itfildi canaua data ara avai labia, uhila lata than tan parcant Pf tha popglatlcn ata M and tbova 
had racaivad 9am lavat of primary tchoolinf, alaoat 30 parcant of tha pcpulatian batnaan afat 15 and 19 had 
dona to. Such incraaaaa in adueational achiavanant acroaa ^anarationa attattt tp tha inpact pf rapidly 
axpandina anrpllMnt ratiaa amo thtft countriaa. 

Ti« pattama in Africa't acfcjcational anroUatnt axparianca ara alto worth notino. Ona it tha chan^a in ' 
tha coMpoaition of anrollnantt ovar tim. Figura 1 tunarizaa tha thifting coufsoaiticn of aducttional ^ 
•nrollnantt aMono 46 African countriaa batisaan 1975 and 19«. Aa total anrollntnta axpandad durinf tha dacada 
fro« juat undar 50 nit I ion to ovar « ail I ion, tha proportion of atudanta anroUad at tha priiiary laval ' 
dacraaa^ fro« 85 to 80 parcant, uhila tha proportion of ttudtntt anrollad in aacondary and hiahar adueation 
incraatad fro« 14 to 19 parcant and froit 0.9 to 1.2 parcant, ratpactivaly. 
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Base Year Primary Education and Its Expansion 

Relative Change between 1900 and 1966 

^1 O DATA 




Perctntage of 1960 Populoffon. Age Wffh PHmary Educotlon 



S 



X Y 

21 21 « Total Entries 



21.59524 4.107619 « Mean 

16.37545 4.200433 « St. Dev. Sample 

15.98081 4.099203 « St. Dev. Pofxilation 



Y « A ♦ B*X 



95 X 



confidence limits 



10.59797 
-.25979 
.463184 
.680576 



s 



A (Intercept) ♦ - 2.204931 
B (Slope) ♦ • .135655 
R"2 



R 



22.07998 
4.69893 
2.114204 



s 



(t.025) 



residual variance 



Another trend in Africa's educational record has been ^ tendency for inter-country differences in the 
composition of enrollments by level of schooling to diminish over time. As Africa's educational enrol Imants 
have expanded, countries that began with relatively low historical levels of primary education expanded their 
enrollment ratios faster than those that were at a higher relative level of enrollment. As shown in Figure Z, 
based on a 21 country sample, for each percentage point lower of its 1960 population age 15-19 with primary 
education, a country tended to expand its primary educational enrollments by an annual rate of one-quarter of 
a percent more than for the group as a whole. 



Education and Eccnoaic Growth 

The willingness of African leaders to invest in education has been based on knowledge of education's role 
in the process of social and educational development. There is abundant evidence that education is a sound 
investment, whether undertaken in Africa or elsewhere. Uhile there are many ways to assess the contribution 
of education to economic growth, two relatively simple ones at the macroeconomic level are the relationship 
between enrollment ratios and the level of GNP per capita, and the relationship between per student 
educational expenditures and per capita. At the microeconomic level, estimates of private and social rates of 
return to investment in education provide additional evidence of the economic productivity of education. 
References to these studies are listed in Appendix C. 



Figures 3 and 4 Illustrate education's macroeconontic role. In Figure 3, based on a 1985-1986 sanple of 30 
African and OECO countries, a simple linear regression shows that each one unit increase in the primary 
enrollment ratio contributes approximately $21 dollars of additional GMP. Comparable results hold for 
secondary and higher education. Similarly, using 1985 data for African countries, a one unit increase In per 
capita expenditure on education resulted in an over $3.00 increase in per capita GMP, as is shown in Figure 4. 
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Seanple of 36 Afrioan Countries 
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Education and Economic Growth In Africa 

Public Bxpendituros on Education and GNP. ^^^^^^ 
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Whilt •ducation contribute to higher Itvelt of ptr capita \ncom, it it far froai tht only factor, Ytt, 
tvan if ont txaninta tht rtlativt iiportanct of aducation, thtrt art wida variations in tht contribution of 
education to «ccnoaic growth aiser^ individual African countrits. Whtn ont takta into account othtr factors, 
not all African countrita art tqually tfficitnt in tht production of tducation, nor do all typta of aducation 
contributt tqually to improvtiRtntt in tht levtl of incoait. For leany countritt in Africa, coaMi tiitntt to 
expandtd edjcational opportunity Mdt Ajring tht «arly I960' i war t all too often aa6racod without cartful 
consideration of tht cost of e<*Jcation, of how tff icitntly or inefficiently educated graduates were being 
proAjced, and i^ether the systeii was operating in ways that were consistent with social justice. The result 
has be^ than for many African countries, the traditional ways of supporting educational expansion are no 
longer adequate. 

Despite the European legacy to African education, there are some iinportant differences that have evolved 
with regard to how ecfcjcation is financed, and how efficiently it has been produce*. Consider, for exanple, 
the share of GNP that is devoted to education. Despite substantial progress, African countries as a whole 
still tend to spend a smaller share of their Gross National Product on education than do OECO countries. As 
is shown in Tables A. 5 and A. 7, b^twe^n 1975 and 1985, thi- share of GNP devoted to education among 41 African 
couitries averaged under 5 percent, while for the 21 countries of OECO, education's share of GNP represented 
almost 6 percent. The reason for this disparity can be traced directly to differences in how education is 
financed. 

For most African countries, edjcatioo at all levels has been provided largely at only nominal direct cost 
to students. Governments have assMied most of the educational f ?nancing burden, relying on taxation and 
international assistance to meet specific educational goals. Ptoreoever, public education institutions have 
accounted for a higher share of edicational enrollments at ail levels than among 06CD countries, although 
these differences are less pronounced when comparisons are made between European and African countries. 

African countries have also reguUrly apportioned a higher percentage of public expenditures to education 
than have OECO countries (see Tables A. 6 and A. 8). Given Africa's relatively poor economic growth durir^g the 
last decade, as public sector budget deficits have grown, and international debt has mushroomed, the scope for 
traditional public support of education has diminished considerably. It is precisely the relatively weak 
level of fiscal performance in African cotntries coupled with relatively poor economic growth that has given 
rise to pressures for reform of the public sector in general. 



Alternative Educational Policies 

A useful way of looking at Africa's educational oolicy alternatives is in terms of a basic forecasting 
model. At the core is an educational production function relating inputs and outputs based on linear 
relationships. Empirical evidence suggests that for any educational cycle, repeater, promotion, dropout, and 
graAjation rates are relatively stable over time. This permits one to construct an educational flows matrix 
that can be used to generate forecasts of enrollments by grade, and to predict the nuRber of graduates and 
dropouts over time. In turn, if educational inputs are relatively constant, then one can also determine the 
require nmtmr of teachers by level of qualification, the required ramiber of classrooms and laboratories, as 
well ns the required level of material and adninistrative inputs to sustain a given level of enrollments. 
If input prices are also kncwn, then one has a basis for projecting the budgetary cost of any given enrollment 
target, as well as to evaluate fundamental pohcy alternatives using established economic investmer.: criteria. 

To illustrate how such a model can be used, let us consider a hypothetical educational cycle of three 
years' cfcjration. An educational flows matrix. A, contains repeater rates along the principal diagonal, with 
promotion rates along the first inferior diagonal. Post-multiplying the flows matrix by a column vector of 
student enrollments, S^, generates the level of enrollments by grade within the cycU for the nc^t academic 
year, or time period, S . By adding a row vector for the graduation rate, G, one c^m also predict the rumUr 



of sraduatMf and fay adding • rou vtctor for tht dropout ratt» 0« ont con also pradlct tha nuiter of dropouta 
froM all thraa gradaa of tha cycla fro* ona yaar to tha naxt. Kacuralvaly poat-MuUfplylnf aaeh yaar'a coiUH> 
vactor of atudmt anroUuanta by tha aducatlonal flowa Mtrfx ganarotaa outputs for tha foracastlna horiion. 
SInca atudanta althar ra(pMt« dropout* or ara promotadf tha allocation eoeff Iclanta of aach coIumi of tha 
•u p wntad atudant flowa mtrlx tm to un)i^y. 



T^a 1 

DISAMKGATO BXCATIOyU. FOKCASTIM NGOEL 
MifOfical Cfficiancr rrof Ua 

Pradlctad Educational Outputs: 

Systan: laaa Caaa Yaar: 

Educational Flow Matrix: 1 2 3 4 5 6 7 8 

E-1 E-2 E-3 



.00 




100 E-1 » 
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0 
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.80 .10 




0 E-2 « 


80 


8 
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.75 


.10 


0 E-3 « 
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60 


12 


2 


0 


0 


0 




.50 Graduatas « 


0 


0 


30 


6 


1 


0 


0 


.20 .15 


.40 Oropcuts « 


20 


12 


25 


5 


1 
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Yaarly Enrol Imant: 




100 


80 


68 


13 


2 


0 


0 


0 



A. Educational Flows Natrix AccountlnQ Idtntltlas: 

1. PuDli-Places: 263.00 « Nuiter of PupU-Placas r^^vldad for 

through put of total studant cohort. 
(cuMJlatlva yaarly anrollntnts) 

2. Graduata Pupil-Places: 200.00 « Nipbar of Fupll-Placas provldad for 

all studants Mho avantually graduata 
froM original cohort. 
(cuMJlatlva yaarly anrollntnts minus 
cuMJlatlva dropouts) 

3. Graduatas: 37.04 « NudMr of studants from original 

cohort who avantually graduata. 

4. Avaraga Graduation Yaars: 3.22 « Walghtad avaraga ttmtmr of yaars to 

produca graduata. 

8. pedagogical Efficiency: 

1. Gross: 37.04 Percent « Graduates divided by Initial student cohort 

2. Graduata: 18.52 Percent « Katio of cohort graduatas to nuiriber of 

graduate-producing pupil -places. 

(pupil -places Minus cuMulatlva dropouts) 

3. Nat: 14.08 Percent « Groduates dl-idad by tha muter 

of total pupil-places. 
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Tabu 1 providtt a tiiplifitd nuntrical txtMplt of a thrtt-ywr tyttan. For tht f irit ytar, tht rtpeattr 
ratt it ztro, tht promotion ratt it 80 ptrcent, and tht dropout ratt it 20 ptrctnt. Now if wt take an initial 
cohort of 100 students, the recursive satrix products 9«ntratt all flowa through the sytteai until no mori 
students are enrolled. 

Generating student cohort flows permits one to derive student .lows accounting measures which are used to 
determine the technical, or ptdagogical, efficiency of the education system. To measure pedagogical 
efficiency, several indices are used. First, one needs to calculate the total nuNaer of ptpil-places provided 
for all students of the cohort to pass through the system. Second, one needs to calculate the nuNaer of 
pupil-places provided for studtnts k*o eventually graduate. This is the total nuiter of ptpil-pleces minus 
the emulative number of dropouts. Third, one calculates the jMber of students who eventually graduate, and 
finally, one calculates the weighted average nmb%r of years it takes to proij-jce a graduate. 

l>edagogical efficiency of the system can be derived froai student flows accounting. The sisplest measure 
is the percentage of an original cohort that eventually graduates from the system, or the gross pedagogical 
efficiency. Although this is a commonly used yardstick, it does not take into account the length of tir-^ that 
it takes to procfcjce a grackiate nor the number of places required to do so. It is downward biased as a tool 
for evaluating educational costs. 

A more precise alternative is to define pedagogical efficiency as the ratio of graduates to the nmtMr of 
gradjate-proAicing pupil-places, which is referred to here as graduate pedigogical efficiency. This is a much 
smaller ratio than gross pede^^ical efficiency, but it takes into account the mmber of pupil-places needed 
to prot^fi a graduate from tht system over time. 

Although one could also include those pupil -places for students who drop out of the system to derive a 
measure of net pedagogical efficiency, if policymakers are interested in evaluating the cost of producing a 
gradiate from an ecijcational cycle, it is more appropriate to include only the nunter of places that 
eventually prodx:e grackjates from the system. For our present -xirposes, graduate pedagogical efficiency will 
..lerefore be used in evaluating alternative educational policy choices. 

How would the three measures of efficiency compare under an ideal educational cycle? Under an ideal 
system, there would be a 100 percent promotion and graduation rate, in which case the repeater and dropout 
rates fall tc zero. Gross pedagogical efficiency would then be 100 percent. However, graduate and net 
pedagogical efficiency would only be 33 percent since it would sfill take three years to produce a graduate. 
One could derive compensated graduate and net pedagogical efficiency measures by multiplying eoch efficiency 
ratio by the theoretical ntMber of years needed to complete the cycle, in which case all three measures would 
then be equivalent at 100 percent. BeciRJse we are interested in assessing the impact of educational reform on 
enrollments, edjcatiooal budgets, end on the economic efficiency of investment in education, it is the 
uncompensated measures that are more useful for policy purposes. The advantage of the uncomoensated graduate 
and net pedagogical efficiency ratios is that they can be more readily used in deriving the unit graduation 
cost, i4iich in turn can be used to estimate the rate of return to investment in the educations cycle. 

Under an ideal edjcation cycle, the cost of producing a graduate is the annual enrollment cost multiplied 
by the theoretical maber of years. In other cases, such as the systsii portrayed in Table I, one must 
multiply the annual enrollment cost by a cost adjustment factor to reflect the pedagogical inefficiency of the 
system. Using the framework of Table I, the total graduate cost adjustment factor is defined as the ratio of 
gradiate pupil-places to the number of graduates, which in this case is equal to 200 divided 37.04, or 5.4. 
Mext, by dividing the gradiate cost adjustment factor by the average nuiher of years needed to produce a 
gradiate, i^ich in this case is 5.4 divided by 3.22, one has an estimete of the annual graduate unit cost 
adjustment factor, or 1.66. 

Multiplying each year, or fraction thereof, that a student is enrolled on the averan to graduate by the 
annual gradjate unit cost adjustment factor yields the annusli zed graduate unit cost adjustment factor. 
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Fintiiy« Multiplylno tht amuMlUcd 9rK^tt unit cMt adjuttiitnt factor by tht anmnl •nrollMnt cMt yltldt 
tht arvKitilicd graduste •nroiintnt cott of tht tystMi. Tht onnutilitd ^raduatt unit anrotliMnt coat of tht 
ayatan can than ba uaad with an aatlaata of tha banaf It atraan to avatuata tha aconor:i.? vaiua of Invaatnant In 
tht particular aducatlonal cycla. 

Tabla 2 ahowa tha atapa uaad In caiculatino tht coat of producino a graduata froti tha ayatan and hon thaaa 
coata art convtrttd Into an Invtatiacmt avaluatlon atraaii, Tha axaaipia uaad hara la tha baaa caaa of Tabia K 



Tabla 2 

DISMGKMTCD OUCATKIML RXECASTIM NGD6L 
Econoalc Evaluation TabltMi 



Syataii: 

1. Grf)duata Pupli-Piacaa: 200.00 

2. Graduataat 37.04 

3. Avaraga Yaara to Graduata: 3.22 

4. Total Graduata Coat AdJuatiMnt Factor: 5.40 

5. Annual Graduata Unit Coat Adj. Factor: 1.68 



6. Annual Enrol liaant Coat: 



1751.00 





Yaar: 


1 


2 


3 


4 


5 


6 


7 


8 


A. 


An.Fn.Cott: 


1751 


1751 


i751 


1751 


1751 


1751 


1751 


1751 


B. 


Ith Enroll. Yr. 


1 


1 


1 


.22 


0 


0 


0 


0 


C. 


An.Gr.UoC.A. Factor 


1.68 


1.68 


1.68 


1.68 


0 


0 


0 


0 


0. 


An.Gr.E.C. Factor 


1.68 


1.68 


1.68 


.37 


0 


0 


0 


0 


E. 


Annual Graduata En. Coat: 


2942 


2942 


2942 


648 


0 


0 


0 


0 


F. 


Annual lanaflta 


0 


0 


0 


1200 


2000 


5200 


6300 


7000 


G. 


Undlac. Nat lanaflta: 


•2942 


•2942 


•2942 


552 


2000 


5200 


6300 


>000 



H. Invtatmant Critaria: 

1. Intamal/Soclal Rata of Raturn: 20 Parcant 

2. Nat Praaant Valua: 0 

3. tanaflt^Coat Ratio: 1 



Traditionally, avaluating tha coat of producing a graduata fron a ayatan haa batn baaad on multiplying tht 
annual anroUnant coat by tha avtra^ nuiter of ytara raqulrad to produca a graduata. In tha pracading caaa 
it would bt calculatad aa tht product of 1751 tinaa 3.22, or $5638. Yat bacauaa dropouta hava alao bttn 
producad, tha coat of a graduata cxcaada $5638. On^ natda to adjuac upward tht coat of producing a graduata 
bayond tha avaragt tint It takta for a atudant to graduata. In our praaant axaaf)la« Inataad of $5638 par 
graduating atudant, tha adjuatad graduata coat la tha aun of tha annuallxad adjuatad unit anr^Unant coata In 
row E, or $9474. 



Froai tha adjuctad aatlaata of annual graduating atudant unit coata, ona can than procatd to tvaluata tha 
privata and aoclal rata of raturn to Inva ata nnt In a givan aducatlonal cycla. Row F of Tabla 2 provldaa a 
hypothatlcal Incranantal banaflta atraan fron Invaatnant In tha givan aducatlonal cycla. Oapandlng on whathar 
ont haa aatlnatad only tha privata coata banaflta or tha aoe:1al coata and banaflta, ona can than darlvt tht 
Inttmal or aoclal rata of raturn to Invaatiiant In tha aducatlonal cycla, which In turn can ba uaad to darlvt 
tht Nat Praaant Valua and corraaponding ganaflt^Coat ratio. 



Thua far tie hava only ahown how an aducatlonal f Iowa Matrix can ba uaad to naaaura tha pedagogical 
aff Iclancy of a syatan. Ut hava dont ao by Uniting Intake to an Initial year and tracing the flowa of 
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ttudintt thrcuQh th« tyttM. Howtvtr, tht ttudtnt flows model can alto bt uttd to prtdfct tnrollintntt battd 
OR new ttudtnt intakt tach ytar. 

A alMpU Mcy of convtrtfng tht studtnt flows matrix into a fortcastfng modal is to convtrt tht a call 
into a compound growth txprtssion, which can than strvt as an instrvMntal policy variablt, Tht compound 
growth txprtssi«n ambodits both the underlying repeater rate plus an expansion rate of first-year enrollments 
from one year to the next. 



TtbU 5 

OISAGGKGATO BNJCATIOML FORCCASTIM NODCL 
StMdjrStat* EnroUmant Pattmm 



System: taae Cmm Year: 



Predicted Educational Outputs: 



Educational 


Flow Matrix: 1 




2 


3 


4 


5 


6 


7 


8 


E-1 


E-2 


E-3 




















1.00 






250 E-1 




250 


250 


250 


250 


250 


250 


250 


.SO 


.10 




100 E-2 




210 


221 


222 


222 


222 


222 


222 




.75 


.10 


75 E-3 




83 


166 


182 


185 


185 


185 


185 






.50 Craduates 


s 


38 


41 


83 


91 


92 


93 


93 


.20 


.15 


.40 Dropouts 


K 


95 


115 


149 


156 


157 


157 


157 


Yearly Enrollment: 




425 




543 


637 


654 


657 


657 


657 


657 



In Table 3, the first grade expansion rate has been set at xero, and with enrollments initially of 250, 
100, and 75 students in each grade, eventually a stsady-state enrollment profile emerges from the recursive 
matrix prodjcts. Obviously, the more elongated the production cycle, the longer It takes for a steady-state 
pattern to emerge from a lero expansion rate* 



Since cell a^^ is now a compound growth rate exprewion, switching from the steady-state enrollment system 
to an expanding system is rtlativtly simplt. Civen that educational policymakers base many of their 
enrollment targets on terminal period enrollment ratios, if we know the initial stock of the educable cohort 
population and if we know at Oiat rate the educable cohort population is expanding, we can iteratively choose 
alternative first-grade expanaion rates to achieve a desired terminal period enrollment ratio. For ex«iv>le, 
if the initial e<toable cohort population is 2000, our initial three-year cycle enrollment ratio is 543/2000, 
or 21 percent. If the educable cohort population is expanding by 2.5 percent a year, in order to Khieve a 50 
percent enrollment ratio by year 8, we will have to expand first-grade enrollments by 10 percent a year. A 
comporison of ervrollments and enrollment ratios under alternative first-grade expansion rates based on our 
hypothetical educable cohort population is siMmarized in Table 4. 



While targeting planning horizon enrollment ratioa has functioned as a traditional tool of educational 
policy in many African countries, it is inadequate as a guide to the efficient allocation of investment 
resources and in many cases it is also at odds with prevailing standards of social justice. What is needed is 
to link tht enrollment ratio targeting framework to the econqmic environment. To do so, one must link 
P*<<agogical productivity to the economic costs and benefits of producing educated graduates from a given 
educationol system. 
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Year: 

1 2 3 4 5 6 7 5 

System: tate Cmm 

EducsbU Cohort 

(exp«\8ion « 2.5X) 2000 2050 2101 2154 2208 2263 2319 2377 

Total EnroUmtnt at: 



a. 


0 Percent 


425 


543 637 654 


657 


657 


657 


657 


b. 


5 Percent 


425 


555 672 723 


761 


800 


840 


882 


c. 


10 Percent 


425 


566 709 796 


878 


966 


1063 


1169 








EnroUmtnt ratios at: 










a. 


0 Percent 


.21 


.26 .30 .30 


.29 


.28 


.28 


.27 


b. 


5 Percent 


.21 


.27 .32 .34 


.35 


.36 


.37 


.38 


c. 


10 Percent 


.21 


.2S .34 .37 


.40 


.43 


.46 


.4C 



A sinple way of linking pedagogical productivity to the tcononic conssque.icet of education is to 
calculate the costs of producing a graduate from a given education cycle in coRFparfson to the projected stream 
of benefits, as has been outlined in Table 2. In terms of costs, H Input requirements per student are 
relatively constant, one can then construct column vectors of teacher, administrative, material, classroom, 
and laboratory input coefficients uhich can then be recursively post-multiplied by the unit value of total 
predicted enrollments for each ytar. In turn, if the unit cost of each of thase variables Is known and given, 
one can then project the required budgetary level necessary to sustain a given level of projected enrollments 
by multiplying the vector of unit costs times the vector of required Inputs. 

Table 5 illustrates how the disaggregated forecasting model can be used to lint^ eirollment ratio targets 
to budgetary projections. If budgetary constraints are known, one has an initial basis from which to assess 
the financial teas'*bility of achieving a given terminal year enrollment ratio target. The hypothetical Input 
coefficients and input prices in Table 5 are designed to show on the basis of a 5 percent first*year growth 
rate of enrollments what the required total budgetsry expi^iture will be to sustain enrollments for each of 
the projected 8 years. In this particular case, input coefficients and input prices are assumed initially to 
be invariant with respect to time and the level of enrollments, although the system could also be modified to 
account for changes in input coefficients and ir^t prices over time as a function of the particular rate of 
expansion. 

Given the underlying pedagogical efficiency of the student flows matrix, the educational cycle will 
generate for differing ratea of first-grade expansion variable proportions of graduates and dropouts for each 
and every time period. Thus, not only can policyTnakers identify the budgetsry consequencea of a given rate of 
expansion, they can also utlUie the enrollment and budgetary projections to eatlmate the flow of graduates 
and dropouts to the labor market, and ^o assess the impact of these flows on estimated economic returns. 
While it is not Ulu^tratad here. Unking the production of educated outputs to the labor market also requires 
that one join all education systems within a given hierarchy so that net educated output projections are based 
only on non*continuing student flows. Specification of multi*level educational forecaating also enables 
policymakers to derive the aggregate budgetary consequences of differential rates of expansion among 
alternative levels of the economy's education system. 
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orsAeeseATo EDucAncm fmaaim rosl 

5 Ptrc«it First Ymt drouth 



Prtdicttd EducaClonai Outputs snd Ir^ts: 

SystMi: tsss Csss Ysar: 



Educational Plow Matrix 


1 




2 


3 


4 


5 


6 


7 


8 


E-1 E-2 


E-3 




















K05 




250 E-1 




263 


276 


289 


304 


319 


335 


352 


«80 .10 




100 E-2 




210 


231 


244 


256 


269 


282 


296 


.75 


.10 


75 E-3 




83 


166 


190 


202 


212 


223 


234 




*50 Graduates 




36 


41 


83 


95 


101 


106 


111 


.20 .15 


*40 Dropouts 




95 


11/ 


156 


170 


180 


189 


196 


Yearly Enrollment: 


425 




555 


672 


723 


761 


800 


840 


882 



EDUCABLE COHORT PROJECTION: 

Base Year Cohort: 2000 

Ed. Cohort Growth Kate: 2.5X 

Projected Ed. Cohort: 2050 2101 2154 2206 2263 2319 2377 

Enrollment Ratio: .21 .27 .32 .34 .34 .35 .36 .37 



REQUIRED EDUCATIONAL INPUTS: 

Teacher I-O Required 

Coefficients: Teachers: 

P-A .006185 Prof. 2.63 

P-8 .005739 Assoc. Pr. 2.44 

P-C .010237 Asst. Prof 4.35 

P-D .015028 Instruct. 6.39 

Total Teachers: 15.81 

Student/Teacher Ratio: 26.89 



3.43 4.16 4.47 4.71 4.95 5.19 5.45 
3.19 3.86 4.15 4.37 4.59 4.62 5.06 
5.66 6.86 7.40 7.79 8.19 8.60 9.03 
8.34 10.10 10.86 11.44 12.02 12.62 13.25 
20.64 25.00 26.88 28.32 29.75 31.23 32.80 
26.89 26.89 26.89 26.69 26.89 26.89 26.89 



A<iiiini8trative I-O 
Coefficients: 



Materiel 1-0 

Coefficients: 



Required 
Personnel : 
A-1 .006 Central 

A-2 .002 Technical 

A 3 .0045 Clerical 
A-4 .0012 Nainten. 
Total Adiinisfration: 
Studtnt/Adiin. Ratio: 

Required 
Materiel: 
M-1 Equipment ,00025 
M-2 Supplies .00017 
M-3 Repairs .00004 



2.55 3.33 4.03 4.34 4.57 4.80 5.04 5.29 

.85 1.11 1.34 1.45 1.52 1.60 1.68 1.76 

1.91 2.50 3.03 3.25 3.43 3.60 3.78 3.97 

.51 .67 .81 .87 .91 .96 1.01 1.06 

5.82 7.60 9.21 9.90 10.43 10.96 11.51 12.08 

nSr 72.99 72.99 72.99 72.99 72.99 72.99 72.99 



.11 
.07 
.02 



.14 
.09 
.02 



.17 
.11 
.03 



.18 
.12 
.03 



.19 
.13 
.03 



.20 
.V 
.03 



.21 
.14 
.03 



.22 
.15 
.04 



Classroom 

Space Coefficients: 

lect .Classes: 
Laboratories: 



.037169 15.81 20.64 25.00 26.86 28.32 29.75 31.23 32.80 

.0037189 1.58 2.06 2.50 2.69 2.83 2.97 3.12 3.28 
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FINANCIAl PtOJECTlONS: 
Te«chtr Inputs: lOoiUrs: 

P-A 38000 
P-t 3^000 
P-C 29000 
• P-0 23000 



Totals: 



I.OtS 1*3«5 1*6«5 1*7t5 1*8t5 1*9*5 2*0«S 2*1t5 

8*3«4 1*1t5 1«3«5 1*4t5 1*5t5 1*6t5 1«6*5 U7t5 

1*3t5 1«6«5 Z.OfS 2«1t5 2.3«5 2«4t5 2«5t5 2.6«5 

1*5*5 n9t5 2*3*5 2*5*5 2*6*5 2*8*5 2*9*5 3*0*5 

$ 4*6*5 6*0*5 7<2*5 7*8*5 8*2*5 8*6*5 9*0*5 9*5*5 



AdMinistrativ* Inputs: SOollars 
A-1 40000 
A-2 28000 
A-3 21000 
A-4 15000 
Total Adninistration: 



1*0*5 1*3*5 1*6*5 1*7*5 1*8*5 1*9*5 2*0*5 2*1a5 

23800 3*1*4 3*8*4 4*0*4 4*3*4 4*5*4 4*7*4 4*9t4 

40163 5*2*4 6*4*4 6*8*4 7*2*4 7*6*4 7*9*4 8*3*4 

7650 1*0*4 1*2*4 1*3*4 1*4*4 1*4*4 1*5*4 1*6«4 

1*7*5 2*3*5 2*7*5 3*0*5 3*1*5 3*3*5 3*4*5 3*6*5 



Nat*r{*i Exp*nditur*s: SOoiiars 



N-1 35000 


3719* 


4856 


5883 


6325 


6663 


6999 


7349 


7716 


N-2 30000 


2168* 


2831 


3429 


3686 


3883 


4079 


4283 


U98 


N-3 70000 


119« 


1554 


1883 


2024 


2132 


2240 


2352 


2469 


Total Nat*ri*l: 


S 7*1*3 


9*2*i 


1*1*4 


1*2*4 


1*3*4 


1*3*4 


1*4*4 


1*5i4 



Classroon Variablas 
Int*r*st Kat*: 

Maturity: 
Capital Cost: 

P*r Studtnt 
Plac*: 

Total Cost: 
Unit PnJ: 
Total Unit 



10 P*rc*nt 
25 Y*ars 



1500 Dollrrs 
40335 Dollars par Class 
4444 Dollars p*r Class 

Dollars: 
Paymtnt: 



$ 7*0*4 9*2*4 1*1*5 1*2*5 1*3*5 1*3*5 1*4*5 1*5e5 



laboratory Variables: 

Int*r*st Rat*: 10 P«rc*nt 



Maturity 
Capital Cost: 

P*r Stud*nt 
Plac*: 

Total Cost: 
Unit P'y4T: 
Total Unit 



25 Y*ars 



8000 Dollars 
215117 Dollars par Laboratory 
23699 Dollars par Laboratory 

Dollars: 
Paymant: 



S 37457 48915 59259 63706 67109 70494 74022 77723 



Proj*ct*d Budo*t Totals: 



T*ach*rs 


4*6*5 


6*0*5 


7*2*5 


7*8*5 


8*2*5 


8*6*5 


9*0*5 


V*5t5 


Adilnlstration 


1*7*5 


2*3*5 


2*7*5 


3*0*5 


3*1*5 


3*3*5 


3*4*5 


3.6*5 


MatarUl 


7*1*3 


9*2*3 


1*1*4 


1*2*4 


1*3*4 


1*3*4 


1*4*4 


1*5t4 


Capital Class** 


7*0*4 


9*2*4 


1*1*5 


1*2*5 


1*3*5 


1*3*5 


1*4*5 


1*5t5 


Capital Laboratorias 


3*7*4 


4*9*4 


5*9*4 


6*4*4 


6*7*4 


7*0*4 


7*4*4 


7*8a4 


Total: 


7*4*5 


9*7*5 


1*2*6 


1*3*6 


1*3*6 


1*4*6 


1*5*6 


1*5c6 
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Unit Costs: 



Teachers l.le3 

Acfenini strati on 408.5 

Material 16.65 

Capital Classes 165.3 

Capital Laboratories 86.13 

Total: $ 1751. 



I.le3 l.le3 l.le3 l.le3 l.le3 l.le3 l.leJ 
408.5 408.5 408.5 408.5 408.5 408.5 408.5 
16.65 16.65 16.65 16.65 16.65 16.65 16.65 
165.3 165.3 165.3 165.3 165.3 165.3 165.3 
88.13 80.13 88.13 88.13 88.13 88.13 88.13 
1751. 1751. 1751. 1751. 1751. 1751. 1751. 



The Status Quo qption 

Halntaining the status means essentially preventing educational enrollment ratios from decMning, even 
though, for reasons already discussed, the level of available resources may be relatively fixed or declining. 
The trade-off here is that in order to accomodate an expanding student population with a fixed budget requires 
that per student inputs be re<ijced. Reducing the level of per student input is likely to have adverse 
consequences on pedagogical efficiency, and thus on the underlying productivity of investment in education. 

As an illustration, using the base case student flows model shown in Table 5, suppose policymakers wish to 
achievo a 50 percent enrollment ratio by year 8 but are constrained from spending more than twice the original 
bise-year budget. As things stand, expanding first-grade enrollments by 5 percent a year will only achieve a 
36 percent enrollment ratio by year 8. Even at this level, the projected budget total will be $1.5 million in 
year 8. more than twice the base-year budget of $745,000. If first-grade wollments expand by ten percent a 
year, then the targeted enrollment ratio will be approximately achieved, es is shown in Table 4, but the 
projected budgetary expenditure will be $2.05 million, or almost three times the base-year budget. 

In order to stay within the projected budget ceiling and still achieve the targeted enrollment ratio, 
policymakers will have to adopt one or more of the foUowing choices: increase the student-teacher ratio, 
increase the student-classroom ratio, reduce material /jnd adhiinistrative ir^ts per student, or some 
combination of the above. Each of these steps will have some effect on lowered pedagogical prodivtivity. 



Table 6 

DISAGOKMTB) BXCATIONAL F0RCCASTIM6 NQDEL 
13 Percent First Yemr CroMth Mte 



Predicted Educational Outputs: 



Syste 



Year: 
t Constraint Cass 



Educational Flow Matrix 1 




2 


3 


4 


5 


6 


7 


8 


E-1 E-2 E-3 




















1.13 


250 E-1 


m 


283 


319 


361 


408 


461 


520 


588 


.55 ,20 


100 E-2 


m 


158 


187 


2 '3 


241 


272 


308 


348 


.60 .20 


75 E-S 


m 


75 


110 


134 


155 


176 


199 


224 


.45 Graduates 


s 


34 


34 


49 


60 


70 


79 


89 


•30 .20 .35 Dropouts 


m 


121 


143 


171 


198 


225 


254 


287 


Yearly Enrollment: 


425 




515 


616 


708 


803 


909 


1027 


1160 


Enrollment Ratio: 


.21 




.25 


.29 


.33 


.36 


.40 


.44 


.49 
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Tablt 6 illuttratta a hypothetical outcome in Hhich all par student inputs are reduced ty 40 percent, 
input prices renain the saaie, but in uhich pedagogical productivity falls* While unit enrollment coats 
decline froia $1751 to $1323, graduate oedagogical productivity declines to "4.6 percent as only 27*3 of every 
100 students Mill now graduate from the system. While the projocted budget total for year 8 stays within the 
$1.5 million constraint, lower pedagogical productivity results in students taking 3.68 years on the average 
to graduate, and.given the same benefits stream illustrated in Table 2, the internal rate of return to 
education would decline from its original level of 20 percent to 15 percent* 

Other things equal, reducing per student educational inputs will lower pedagogical productivity, and thus 
the private and social return to investment in education* At some point, policymakers will have to assess 
whether the residual underlying rate of return to eduction can justify the expenditure of resources, 
particularly if lowered educational productivity also results in a lower rate of economic growth for the 
economy as a whole, reflecting the fact that the return to investment in education has fallen below the rate 
from alternative forms of investment. It is for this reason that the status quo option is ultimately not an 
effective solution to the problem. 



The Expanding Educational Kesource Base Option 

Given a choice between the status quo and an expanding base of educational resources, educational 
policymakers would far and away prefer an expanding base of edxational resources* Simulating the effects of 
this option is relatively simple as it involves no constraints on budgetary resources, nor does it create 
pressures for structural reform within the education sector of the economy* However, because it shifts the 
educational cost burden elsewhere in the economy, policymakers must justify education's claim to those 
resources. 

In the present economic environment in Africa, unless per capita GNP is rising as population grows, 
increasing the educational resource base will require a re-allocation of resources from other sectors of the 
economy. One way of justifying an expansion of resources to education is that the share of Gross National 
Product in African countries is still somewhat lower than the share among OECO developed countries*, However, 
increasing the share of GNP devoted to education requires that the return to investment in education should 
exceed the return to alternative investments. 

As we have seen through the educational forecasting model, while policymakers may achieve target rates of 
enrollment ratios, the returns to investment in education may differ significantly* Unless the differential 
return to education exceeds its opportunity cost, expanding the education share of GNP in African countries 
could actually lower economic growth. It is for this reason that one needs to examine educational enrollment 
policies in terms of their economic consequences rather than in terms of whether a particular enroUnent ratio 
has been achieved within a particular time frame, or at a particular cost* This is especially true in many 
African countries where so much of the cost of education has been borne through public sector spending, and 
where governments have by and large faced mounting budgetary deficits that have resulted in substantial 
increases in per capita debt* 



Structural Kefona {n Education 

Of the three educational policy options described, structural reform is the most likely choice that 
policymakers confront* While external economic conditions may improve, the longer-term problem is how to 
expand the level of education for growing populations in ways that contribute efficiently to the prospects 
for economic growth and development* 

To illuatrate how structural reform can shape the range of choices for educational policymakers, let us 
compare the base case system and the base case constrained case with two alternatives, Reform A and Reform B. 
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In ail of thm cmm, fnput prfctt havt bttn ktpt constant, at hav« tht undtrlylng projtctocl btnof ftt fro« 
a<^ationai outputs. IMar Kafona A, par ttudant Mtariai and laboratory ff^tt ara incraatad b/ 25 ptrcant, 
lAiit ail othar par atudant inputs rasiain tha mm. Undar Kafona I, Mhiia par studant taachar ir^ts ara kapt 
tha um M In th% baaa caaa, p«r studant adsinUtratlvt inputs ara raducMI by 30 parcant, par studant 
witarfal inputs ara incraatad by 25 ptrcant, par studant laboratory inputs ara incraatad by 10 parctnt, and 
ptr studant claasrooai inputs ara raducad by 10 parcant. Padagogfcai afficiancy profiiat of that^ rafonaa ara 
siMariiad In Tablat 7 and 8, ratpactivaly, and horiict^ yaar coaparisont of thasa rafonaa to tha basa caat tnd 
conatrainad basa casa ara shown in Tabia 9. 
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0ISAGGK6ATED BNICATIOHM. raKECASTIlK MGKL 
Matofical Efficfaney Profita 

Pradictad Educ»tionai Outputs: 
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A. E^ational Flows Matrix Accounting Idantitiat: 



1. Pupil -Ptacat: 264.80 > Nurljar of Pupil -Placas providad for 

through-put of total studant cohort. 
(ciMulativt ytarly anroUiaants) 

2. eradiate Pupil-Places: 213.00 » NMbtr of Pupil-Placaa providad for 

•11 students who eventually graduate 
fro« original cohort. 
(oMulative yearly enroUnants ninua 
ciMulative dropouts) 

3. Grackiatat: 48.98 « Nuiter of students fron original 

cohort who eventually graduate. 
4* Average Graduation Years: 3.11 « Weighted average nunter of years to 

produce a graduate. 

B. Pedagogical Efficiency: 

1. Grots: 48.98 Percent « Graduatet divided by initial student cohort 

2. Gradiate: 18.52 Percent « Ratio of cohort greduatet to nuaber of 

graduate-producing pupil-placet, 
(pupil -placet ninua cuauletlve d'^opoutt) 
3* Ket: 18.49 Percent « Graduatet divided by the nuiiUr of total 

pupil -placet. 
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Now comldtr anothtr option* Rtfoni •: 

DISMCSKfiATGD EDUCATIQML raSGASTIifi NQDCL 
ftdimfcal £fflcloncy Pr^Hm 

Prodlctid Educational Outputs: 

Ytar: 

1 2 3 4 5 6 7 8 



Syttan: ttfoni • 
Educational Flow Matrix: 
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A, Educational Flows Matrix Accounting Idtntitits: 



1. Pupil-Placts: 284.50 « ttuMbtr of Pupil-Placas providad for 

through-put of total studant cohort. 
(cuNulativt ytarly anrollMnts) 

2. Graduata Pupil*Placas: 251.50 « Nuiter of Pupil*Piacaa providad for 

all ttudants who avantually graduata 
froai original cohort. 
(cuBulatlva yaarly anrolliaants ninua 
cunilativa dropouts) 

3. Graduatas: 67.31 « Nurisar of studants fron original 

cohort who avantually graduata. 

4. Avaraga Grs^^tion Yaars: 3.11 « Uaightad avaraga niNbar of ytars to 

produca a graduata. 



a. Pedagogical Efficiency: 



1. Groas: 67.31 Percent « Graduates divided by initial student cohort 

2. Graduate: 26.76 Percent » Ratio of cohort graduates to nuiber of 

graduate-producing pupil-places, 
(pupil-places minus cuMulative dropouts) 

3. Met: 23.66 Percent » Graduates divided lay the number 

of total pupil-places. 
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At can bt SMo fn TabiM 7 and 8, undtr both Monm A and I, padagoQfcai productWUy incrtattt btyond 
tht baaa caaa. Nanavar, as U ahoMn fn Tabia 9, fn ordtr to achfavt a ytar 8 anroilfMnt rato of 50 parcant 
raqulraa that t^a annual budoat riaa to $2.1 »Ulfon undar KafofnaA and to t2.0 undtr Raform 8.1. At this 
point, poiicyMkara can naigh tha impact of budoatary conatrainta undar rafor«i proQraMB in ccmpariaon to tha 
baaa caaa acanario. With no changa in par atudant fnputa, Itafona 8.3 panaita ona to stay uithin tha $1.5 
Million year 8 budpatary conatraint, but at a coat of lonaring yaar 8'a anrolliaant ratio froia .50 to .38. An 
intanaadiata couraa of action would ba to accapt a aoaMhat highar total annual budgatary allocation such aa 
undar Kafona 8.2, in which caaa a soa»what highar anrollniant ratio of .41 would ba achitvad in axchanga for a 
yaar 8 budgatary axpanditura of $1.6 laiUion. 



Tabla 9 



Altamatl¥a Outcoaaa in Foracaat Horizon Yaar 
Foracaat Horizon Sat at Yaar 8 

Intarnal Firat Grada Syatan Yaar 8 Yaar 8 Yaar 8 Groaa Foracaat 
Ut9 Of Expansion Total Graduataa Oropouta Enrol liaent Padagogical Annual 



f^etum Rata 



Syataai: 
1 . 8aaa casa 
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2. aasa Caaa 

Conatrainad 

3. Rafona A 25 

4. Rafona 8 31 

Varaion 8.1 

5. Rafona 8 31 

Varaion 8.2 

6. Rafona 8 31 

Varaion 8.3 



5 

13 
10 
9 
5 
4 



Enrol Imant 

1169 
1160 
1182 
1195 

953 

900 



111 
89 
178 
235 
204 
196 



198 
365 
202 
123 
108 
98 



Ratio 

,49 
.49 
.50 
.50 
.41 
.38 



Efficiancv Total coat 



37.04 
23.20 
48.90 
67.31 
67.31 
67.31 



1500000.00 
1500000.00 
2100000.00 
2000000.00 
1600000.00 
1500000.00 



Tabla 9 alao i I luatrataa how dif faring lavala of padagogical productivity altar tha proportiona of 
grackiata and dropout aducatad outputa. Yaar 8 graduataa and dropouta ranga froai a low of 294 undar Rafona 1.3 
to a high of 454 undar tha Conatrainad 8aaa Caaa. At tha aana tiaia, tha proportion of graduataa to total 
aducatad output in yaar 8 alao varfaa aubatantially. Tha graduata parcantaga of yaar 8'a aducatad output 
rangaa fron a low of 20 parcant ufidar tha Conatrainad 8aaa Caaa to a high of 67 parcant unda^ Rafom 8.3. 
Changaa in tha »ix of graduata and dropout production of aducatad outputa dua to aducational rafona and/or 
budgatary coniitrainta can hava widaly varying conaaquancaa on labor markat aquilibria. Undar tha conatrainad 
baaa caaa, radueing th« flow of graduata outputa to 89 fro« ita 8aaa Caaa of ?11 would tand to raiaa tha 
aarninga atraas of graduataa, whila tha incraaaa in yaar 8 graduata outputa undar Rafona 8.1 would tand to 
lowar tha aarninga atraaai. 

Chooaing aMong altamativa acanarioa dapanda on policywkara' objactivaa and conatrainta. Figura 5 
portrays ona way to charactariza tha policynakar'a choica front iar. If tha goal is to naxiniza tha horizon 
yaar rata of ritum and anrollMnt ratio with no budgatary conatraint, than claarly Rafona 8.1 ia tha 
prafarrad ayatv^v. If, on tha othar hana, policynakars ara conatrainad by a budgatary cailing, than tha 
choicaa nova prograaaivaly away froai fiafom 8.1 toward Rafona A or Rafona 8.2, dapanding ontha ralativa 
iwportanca aaaignad to tha raturria froai invastwant ir aducation and to tha horizon yaar anrolleiant ratio. 
I*ila policywakara «ay hava critarir. othar than aconoaiic afficiancy, aa long aa thara ia an opportunity coat 
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In aUocatlon of •dueatlonal rM«iixtc» tHm tnroiiMnt ratio 90iit mmt bo nolfhod ofolntt tho (Ddorlylnt 
prodictivlty of oducotlon. At mo Iiovo toon, ono woy of dolm to It to dotomlno If tho undoriyint 
productivity of IfMOtnnt in odueotlon oxcoodo Its opportunity coot. ^ ^ 



Flfur« S 

Alternative Outcomes in Forecast Horizon Year 

Forecast Horizon Set at Year 6 
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Intarnal Roto of Rofum 



Optfono for strueturol lofor« in Africa 

For noot countrloo In Africa that are confrontinf mjntlna lovoia of par capita debt aorvico ratloa and 
uoak flacal parfonmco, proaauraa to ilnlt public aoctor axpondlturoa on education are aubatmtlal. Woxavor^ 
aa tho odueatlonol forocaotlna Mdal haa shown, It^planantlnt atructural raforM can rtault In traatar ocSmlc 
off Iclaney and thua produce a dividend In tar«a of higher ratea of econcalc growth. Now can auch reform be 
broueht about and what do they liply for tho futuro? 

Prectlcai refona oMeeurte thet can Improve educational perfor«ence Include the foUowlnfs expenelon of 
per atudmt aaterlel Inputa, Improving teecher qualiflcatlona through ln*aervlce training proraaa, ahlfting 
the relative allocation of educational expendlturee to the laoet productive levela of achooUngi ahlfting to«e 
of the educational coot burdm to the private sector through uaer feee, studtnt loene. and the proaotlon of 
private schooling optlona. 
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Within th% public Mctor, th« arfUMnt for shiftint tht al location of rttourctt mwhi difftront Itvois of 
•dMcatlon otMi froa both tht rolotivt ditpority of ptr itudwtt public Mpondituroo m mil m frm 
dif ftfoncio in uniif lyfni rttoo of rotum to invootaant in oducation. loaad on data In Tablt Fifuro 4 

iUuatrataa tho raault of rafrttaini tha datrat of ralativa inaouality among par capita aducatfonal 
axpandituraa ami 30 African couttriaa and tha laval of 1966 dollar par capita GMT. 

Fifur«4 



Educational Inequality and Economic Growth 

Sample of Thirty AMoan Countries 



3000-1 




a ooto 
X RtgrtMion 



Per Student Edueotienol Expenditure inequality 



X Y 

30 30 ■ Total tntriM 
.3«94859 537.2 > NMn 
.1216A37 494.8668 > St. Oav. (SMplt) 
.1196188 486.5491 > St. Oav. (Pop.) 

««it88 — e Ba eee a —aiwawBa e—ee—e—weeee 
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Y > A ♦ B*X 95 X confidence limits 

1026.408 « A (Intercept)*- 248070^ 
•1324.02 « B (Slope) 1499.276 
.1059589 « r2 
.3255133 > R 

226764.0 > residual variance 

476.1974 « s 
2.062788 » ( t.025 ) 



While there are many factors that explain differences in per capita GNP, there is a growing body of 
research indicating that disparities in per capita student expenditures on education have bean inefficient. 
The inefficiency stens fron differential rates of private and social returns aiaong various levels of 
education, and that the relatively high levels of per student education expenditure at higher levels has not 
been comaensurate uith returns. This is not to say that higher education 5s not an economic investiaent, but 
rather than countries My improve the efficiency of public sector expenditures on education by shifting 
greater relative emphasis to elementary and secondary levels, at least in the near term. 

Closely linked to public sector re*al location of budgetary priorities is the value in imposing some degree 
user fets beyond the relatively nominal ones now in effect. Education is a quasi*public good. As such« the 
economic argtment regarding the optimal mix of public and private fina^^ng of education is straightforward. 
To the extent that education produces external benefits to society at large rather than to the recipient 
al*ine« then it is in society's interest to subsidize the production of education so that such social returns 
are maximized. Yet as students move through the educational hierarchy, the msgniVjde of external benefits 
diminishes in relative iiiv)ortance. For African countries seeking to fulfill the kinds of enrollment goals we 
have examined, one way to ease the fiscal burden is to impose some level of user fees to higher education 
consuaers, thereby easing the re*allocation of educational resources to elementary wd secondary education 
where the private returns may be smaller. 

Using cost recovery at the higher education level inevitably raises the question of whether higher 
education enrollments would decline signHic&ntly. A simple empirical way to answer this question is in tenas 
of the own-price elasticity of demand for higher education. As long as the own-price elasticity of demand for 
higher education is greater than one, then any increase in user fees will automatically result in a lower 
level of higher education revenues than the relatively nominal fees now in effect. 

Although evidence on the own-price elasticity of demand for higher education user fees in developing 
countries is limited, Ningat and Tan (198S) suggest that it is lufficiently inelastic at the higher education 
level that for many countries in Africa at least, elementary education budgets could expand by as much as 40 
percent under such a regime. Shifting the higher education coat burden to uaers is undoubtedly a daunting 
political task. Yet for African govemaients that face severe budgetary conatraints in the period ahead, the 
opportunity to achieve near universal primary enrollment ratios is a compelling option. It is compelling not 
only in terstt of enrollment ratio opportunities, but also in terms of the competitive economic value of 
investment in primary education. 

Beyond the sffici«ncy value of re-allocating educational resources is the question of distributive 
Justice. Psacharopouloa (1966) suggests that existing disparities in public educational expenditures may be 
at odds with prevailing notions of social justice. A higher percentage of students at higher education levels 
have higher levels of per capita income than students at lower education levels. Disproportionate subsidies 
for higher education do not reduce the prevailing degree of income and wealth inequality, contrary to declared 
pclicies in jany countries. 
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•tyond uttr fm, tchoiarshipt and loam may alto work to {if>rovt tht allocation of tducational rtsourctt* 
UilllaM (1974)« Woodhall (1963), and Wolff (1964) tugflttt that tcholarthipa and loans art a logical 
conpliMnt to uatr ftot* Tht logic of scholarships and loans in conjunction with ustr fsts is that thty 
rtspond to sent of tht intquity that nay ccr > ^ ut fron tht shifting of tdusatfonal costs to ustrs. For 
African countrits, howtvtr, tducational ^, jlarships and loans rcprtstnt a rtlativtly ntw dtps'-turt in 
tducational financt* As African countrits continut to tngagt in structural rtform, it nay bt ntctssary to 
rtstort fiscal htalth to txisting financial institutions btfort Itnding initiativts in tducation can succttd* 

Uhat rolt can tht privatt stctor play in African tducation? Although tducation sinct tht 1960's has 
txpandtd largtly through public stctor inttrvtntion, privatt tducation has playtd a rolt* For African 
countrits, ont najor rtason why privatt tducation has not found grtattr support thus far is that it has bttn 
so clostly associattd with AC'-ica's colonial past* During colonial tints, tducation was initially 
adiinisttrtd nostly by rtligious nissionarits rathtr than by colonial govtmntnt acfesinistrations* Public 
tdjcation was not considtrtd tsstntial txctpt insofar as it ntt tht nttds of training snail cadrts to assist 
in colonial adainistration* 

Privatt tducational institutions in Africa today still dtptnd to a grtat txttnt on support by rtligious 
institutions* In fact, ont of tht nost rapidly growing typts of privatt tducational institution* in Sub- 
Saharan Africa has bttn tht g^'owth of Coranic schools* Howtvtr, it should bt tnphasixtd that privatisation 
of tckxation dots not rtquirt a shift to rtligious schooling* Uhat is important to nott is that thtrt is a 
privatt dtnand for education and that it rtprtstnts ont way of addrtssing tht fiscal prtssurts that public 
tdjcation institutions confront in tht ptriod ahtad* As dtvtlopntnt procttds in Africa, it is only logical to 
«xptct that sent fom of privatt schoolfng will arist, particularly if subsidits to public tducation systtns 
art rt^td* For policynaktrs, tht pos<tivt rolt that privatt tducation institutions can play consists of tht 
divtrsity thty can of far, as wall as tht posit ivt contribution to tcononic growth that thty can nakt* 

Educational achitvtntnt in Africa will continut to txpand in tht ptriod ahiad* Uhat Africa's currant 
tcononic crisis has dona has bttn to forct a basic rftvaluation of tducational policy* As African 
policynaktrs wtigh tht goals of txpanding anrollntnt ratios in an tnvironntnt of budgttary rtstraint, 
structural rtfom pronists to tnhanct tducation's rolt in succtssful ^ononic and social dtvtlopntnt. 
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76 


Oenmark 


98 


103 


29 


5.1 


12600 




" . 1 


7K 

70 


Finland 


104 


102 


53 


4.9 


12160 






TK 

f5 


Franco 


114 


96 


30 


55.4 


1Q72Q 


c 0X0*11 


/ 




U.Gtnnany 


96 


74 


30 


60.9 


12080 


7 '^S7*11 






Iceland 


99 


92 


23 


.243 


13410 






77 


Ireland 


100 


96 


22 


3.6 


5070 


1.82Se10 


1 


74 


Italy 


98 


75 


26 


57.2 


8550 


4.89U11 


1 

. 1 


77 


Japan 


102 


96 


30 


121.5 


12840 


1.560e12 


.5 


78 


Luxambourg 100 


70 


29 


.166 


15770 


5.7718e9 




74 


No thtr lands 95 


102 


31 


14.6 


10020 


1.463e11 


.3 


77 


N. Zoaland 106 


85 


35 


3.3 


7460 


2.462e10 


.6 


74 


Norway 


97 


97 


31 


4.2 


15400 


6.468e10 


.2 


77 


Spain 


104 


91 


27 


38.7 


4860 


1.881e11 


.4 


76 


Suadan 


98 


83 


38 


8.4 


13160 


1.105e11 


0 


77 


Switzerland 90 


65 


22 


6.5 


17680 


1.149e11 


0 


77 


U. iCingdosi 101 


89 


22 


56.7 


8870 


5.029e11 


.1 


75 


U.S.A. 


101 


99 


57 


241.6 


17480 


4.223e12 


.6 


75 



Total: 



742.3 



9.625e12 









Educational EnrollMnt Ratioa in Africa 








Pripiary School Age 


^Secondary School Age 


Higher School Age 






Enrol iMnt Katio: 


Enrol liwnt Katt 


o: 


Enrollment Ratio: 






1960 


1970 


1984 


1960 


1970 


1984 


1960 1970 


1984 


Ethiopia 


7 


16 


32 


1 


4 


12 






Burkfrvi Faso 


8 


13 


29 


1 


1 


4 




1 


Naii 


10 


20 


34 


1 


2 


8 




1 


NozaMbique 


48 


61 


83 


2 


4 


6 




. . 


Naiaui 


39 


37 


62 


1 


3 


4 




1 


Zaire 


60 


115 


98 


3 


11 


57 




1 


Burundi 


18 


26 


49 


1 


1 


4 




1 


ToflO 


44 


56 


97 


2 


7 


21 


1 


2 


Madagascar 


52 


84 


121 


4 


11 


36 




5 




5 


14 


28 




1 


7 




1 


Benin 


26 


34 


64 


2 


8 


19 


1 


2 


Central Af.Rep. 


32 


61 


77 


1 


7 


16 




1 


Rwanda 


49 


71 


62 


2 


2 


2 




. . 


Somalia 


9 


10 


25 


1 


4 


17 




1 


Kenya 


47 


67 


97 


2 


9 


19 




1 


Tanzania 


25 


37 


87 


2 


3 


3 






Sudan 


17 


25 


49 


5 


9 


19 


.! 1 


2 


Guinea 


30 


31 


32 


2 


6 


13 


.! 1 


2 


Sierra Leone 


23 


34 


45 


4 


11 


14 




1 


Senegal 


27 


38 


55 


3 


15 


13 


1 


2 


Ghana 


59 


89 


67 


2 


5 


36 


1 1 


2 


Zmt\% 


42 


85 


100 


2 


12 


17 


5 1 


2 


Chad 


17 


27 


38 


• • 


2 


6 






Uganda 


49 


51 


57 


3 


5 


8 




1 


Hauretania 


8 


15 


37 


. . 


5 


12 






letotho 


83 


95 


111 


3 


7 


21 


1 


2 


Liberia 


38 


73 


76 


2 


12 


23 


1 


2 


Morocco 


51 


55 


80 


5 


12 


31 


3 


8 


Egypt 


66 


70 


84 


16 


33 


58 


10 


21 


C6te d'lvoire 


46 


77 


77 


2 


11 


20 


1 


2 


Ziatebue 


96 


101 


131 


6 


18 


39 


1 


3 


Nigeria 


36 


34 


92 


3 


4 


29 


1 


3 


CaiReroun 


65 


108 


107 


2 


9 


23 


1 


2 


Botswana 


42 


72 


97 


1 


8 


25 


1 


2 


Mauritius 


88 


105 


106 


26 


30 


51 




1 


Congo 


78 


163 


180 


5 


21 


35 


1 3 


6 


Tunisia 


66 


107 


116 


12 


20 


32 


1 3 


6 


Algeria 


46 


75 


94 


8 


11 


29 


2 


6 


Gabon 


85 


168 


202 


5 


16 


34 




3 


Angola 


21 


66 


134 


2 


7 


12 


1 


2 


6uinea*tissau 


25 


36 


48 


3 


6 


10 






The Qai6ia 


14 


32 


57 


3 


10 


12 




. . 


Sao TomI & Prin 


n.a. 


n.a* 


n.a. 


n.a. 


n.a. 


n.a. 






Cape Verde 


n*a* 


n.a* 


n.a. 


n.a. 


n*a. 


n.a. 






Swaziland 


58 


84 


93 


n.a. 


n.a. 


n.a. 






Djibouti 


n.a* 


n.a. 


n.a. 


n.a. 


n.a. 


n.a. 






Cqyat .Guinea 


n.a. 


n.a. 


n.a. 


n.a. 


n.a. 


n.a. 






Libya 


59 


n.a. 


n.a. 


9 


22 


67 


1 2 


2 


Mean Values: 


41.23 


61.35 


79.30 


4.00 


9.42 


21.49 


1.80 1.82 


2.89 
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FoTMl Cducatlofwl Adiltvwnt in Africa 



Census 


Age: 


15-19 20-24 


25-34 


35*44 


45-54 








Ytar: 


Coun^ y 
















1. 


1979 


Benin 


19.9 


13.3 












2. 


1981 


Botswana 


26.5 


24.0 












3. 


1976 


£sypt 


37.1 


10.1 


6.3 


4.7 


4.0 


3.2 


1.7 


4. 


1973 


The GaiRbia 


3.4 


1.7 


1.0 


0.7 


0.7 


0.7 


0.7 


5. 


1970 


Ghana 


12.4 


8.8 


7.4 


5.4 


4.7 


4.5 


3.6 


6. 


1979 


Kenya 


60.2 


43.0 


42.5 


35.0 


26.1 






7. 


1976 


Lesotho 


57.7 


52.7 


57.0 


56.3 


55.1 


48.3 


31.5 


8. 


1974 


Liberia 


18.4 


6.6 












9. 


1973 


Libya 


29.2 


23.2 


22.7 


21.7 


19.4 


12.7 


7.5 


10. 


1976 


Naii 


13.1 


9.8 


3.9 


3.2 


2.7 


2.4 


1.2 


11. 


1977 


Miawi 


53.8 


40.9 


4G.7 


39.2 


35.9 


31.1- 




12. 


1983 


Mauritius 


39.1 


45.1 


53.2 


52.8 


54.8 


47.5- 




13. 


1971 


Morocco 


6.2 


4.6 


3.0 


1.9 


1.2 


0.9 


0.6 


14. 


1978 


Rwanda 


27.3 


28.2 


25.1 


20.6 


11.4 


5.0 


1.7 


15. 


1981 


Sao TonI 


20.8 


18.2 


19.6 


18.6 


17.4 


17.9 


14.8 






and Principe 
















;6. 


1976 


Swaziland 


33.7 


30.2 


30.5 


28.1 




19.4 


12.3 


17. 


1981 


Togo 


26.2 


17.4 


17.7 


14.6 


11.7 


9.4 


5.2 


18. 


1984 


Tunisia 


39.2 


43.0 


32.8 


17.2 


10.0 


8.8 


5.8 






Simple Mean: 


29.12 


23.38 


22.51 


21.33 


18.55 


15.08 


7.22 




Age Grouping: 


15-24 




25-34 


35-44 


45-54 


55-64 


65* 


19. 


1971 


Algeria 


31.2 




17.5 


13.9 


10.5 


9.0 


7.4 


20. 


1981 


Cameroon 


50.8 




33.4 


25.8 


19.6 


13.5 


8.7 


21. 


1980 


Zambia 


61.1 




42.5-- 




31 .9-- 




15.7 



Aii^e Grouping: 10^ 

22. 1977 Niger 10.3 

23. 1978 Tanzania 40.7 



Age Grouping: 7^ 

24. 1979 Guinea-lissau 7.5 

Age Grouping: 6** 

25. 1970 Senegal 10.0 



26. 



Age Grouping: 5^ 
1980 MozaMDique 35.9 
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Educationtl ExpmJIturM m • P«rc«itaet of GNP in Africa 





1975 


1980 


1985 


Ethiopia 


3.30 


2.90 


3.60 


Burkina Paso 


2.50 


2.60 


2.70 


Mali 


3.20 


3.60 


3.30 


Malawi 


2.40 


3.30 


3.70 


Zaira 


4.70 


5.40 


5.80 


Burundi 


2.80 


3.30 


2.70 


Togo 


3.50 


5.60 


5.40 


Madagascar 


3.20 


5.40 


3.50 


Nigar 


2.50 


3.30 


3.70 


Benin 


4.90 


5.10 


5.40 


Central Af.Rep. 


4.90 


5.20 


5.50 


Rwanda 


2.30 


2.70 


3.10 


Somalia 


2.10 


1.70 


1.40 


Kenya 


6.30 


6.90 


6.70 


Tanzania 


5.40 


5.10 


4.30 


Sudan 


5.50 


4.70 


4.80 


Guinea 


4.70 


4.20 


3.30 


Sierra Leone 


3.40 


3.80 


2.50 


Senegal 


5.10 


5.70 


6.30 


Ghana 


5.90 


3.10 


2.30 


Zambia 


6.70 


4.50 


5.40 


Uganda 


2.50 


.70 


1.30 


Maurc tenia 


3.80 


5.30 


8.00 


Lesotho 


4.20 


4.70 


3.30 


Liberia 


1.90 


5.70 


4.65 


Morocco 


5.10 


6.40 


7.90 


Egypt 


5.00 


4.50 


5.20 


Cdte dM voire 


6.60 


7.20 


7.30 


Zinbabwe 


3.60 


6.60 


8.10 


Nigeria 


3.30 


6.60 


1.30 


Caneroun 


-3.90 


3.30 


2.90 


Botswana 


8.50 


7.10 


8.40 


Mauritius 


3.60 


5.30 


3.80 


Congo 


8.10 


6.90 


5.40 


Tunisia 


5.20 


5.40 


4.70 


Algeria 


6.70 


7.80 


6.10 


Gabon 


2.10 


2.80 


4.90 


Angola 


5.00 


5.50 


5.20 


The Ganbia 


3.20 


3.10 


4.30 


Swaziland 


5.50 


5.60 


4.90 


Libya 


6.70 


3.70 


4.80 


Silvia Mean: 


4.39 


4.69 


4.58 
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Ec^jcation Umtm of c«itr«l ^s m rmm t Cxprniftur^ In Africa 





1965 


1970 


1975 


1980 


1985 


Ethiopia 


d«60 


18.00 


13.40 


10.97 


8.00 


Burkina Faso 


19.00 


20.50 


19.00 


19.80 


21.00 


ilali 


28.70 


19.40 


25.20 


30.80 


30.20 


Malawi 


15.40 


17.10 


9.60 


10.30 


12.30 


Zaire 


16.00 


19.70 


17.30 


19.50 


18.50 


Burundi 


15.30 


20.10 


17.50 


20.85 


15.50 


T090 


16.80 


12.40 


15.20 


19.40 


19.40 


Madagascar 


12.30 


13.70 


18.50 


18.20 


18.30 


Nigar 


11.30 


12.80 


18.70 


22.90 


21.00 


Ban in 


22.80 


22.10 


22.40 


22.28 


23.10 


Central Af«Rep« 


14.20 


16.80 


20.10 


17.59 


19.30 


Rwanda 


23.40 


28.30 


25.30 


21.60 


25.10 


Somalia 


4.80 


7.60 


12.50 


8.30 


6.30 


Kenya 


20.60 


18.20 


19.40 


18.10 


19.80 


Tanzania 


23.70 


16.50 


17.80 


14.30 


19.00 


Sudan 


15.80 


10.20 


14.80 


10.35 


14.80 


Guinea 


20.00 


26.70 


18.60 


17.20 


15.30 


Sierra Leone 


17.00 


20.90 


14.00 


12.35 


16.50 


Senega i 


19.60 


22.70 


23.70 


24.01 


24.40 


Ghana 


17.70 


23.90 


20.60 


22.15 


18.00 


Zaii6ia 


13.30 


17.10 


11.90 


11.63 


16.30 


Chad 


17.10 


13.00 


15.30 


13.63 


14.00 


Uganda 


12.30 


22.50 


17.00 


17.36 


12.60 


Mauretania 


14.00 


20.70 


14.30 


9.75 


12.20 


Lesotho 


13.50 


17.60 


23.50 


19.27 


14.80 


Liberia 


13.60 


15.80 


11.60 


24.30 


16.50 


Morocco 


23.70 


24.60 


14.30 


17.70 


22.00 


Egypt 


7.90 


8.10 


9.20 


8.35 


10.60 


Cdte dMvoire 


21.20 


19.70 


19.00 


16.41 


17.30 


Zimbabwe 


18.20 


16.30 


16.80 


17.06 


20.40 


Nigeria 


4.30 


4.40 


7.50 


9.60 


8.70 


Cameroun 


18.00 


19.60 


21.30 


20.30 


14.40 


Botswana 


11.30 


9.40 


18.80 


22.83 


17.50 


Mauritius 


11.90 


14.10 


9.60 


18.13 


13.80 


Congo 


16.80 


23.70 


18.20 


23.60 


22.10 


Tunisia 


13.30 


28.10 


16.40 


17.11 


16.20 


Algeria 


20.20 


28.20 


23.00 


24.30 


15.70 


Gabon 


20.40 


16.20 


13.20 


12.30 


10.40 


Siiple Mean: 


16.16 


18.07 


16.96 


I"'. 49 


16.88 



3!- 
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Tibi« A. 

Educationil Ex|Mnd1turM 

in OEGD Counti 



Australia 
Austria 
8tl9iui 
Canada 

Denmarlc 

Finland 

Francs 

U.Gennany 

Iceland 

Ireland 

Italy 

Japan 

luxembourg 

Netherlands 

New Zealand 

Norway 

Spain 

Sweden 

Switzerland 

United ICingdosi 

United States 



1 



im 

1980 



1985 



Simple Mean: 



5.95 



5.97 



5.80 



35 



TabU A.8 

Edjcatiml Shw^ of taitnil 6c¥trnwwt ExfMndftm In OEVb Countritt 





1975 


1980 


1985 


Australia 


14.80 


14.80 


13.20 


Austria 


8.50 


8.00 


8.10 


Belgiun 


22.20 


16.30 


15.20 


Canada 


17.80 


17.30 


12.70 


Oenaiark 


15.20 


9.50 


12.50 


Finland 


13.00 


14.70 


12.50 


Franca 


9.89 


8.99 


9.21 


U.Gamany 


10.70 


10.10 


9.20 


Iceland 


12.20 


13.30 


14.00 


Iraland 


10.80 


11. ZO 


9.10 


Italy 


9.40 


11.10 


9.60 


Japan 


22.40 


19.67 


18.70 


luxambourg 


15.00 


14.90 


14.10 


Netherlands 


14.89 


13.15 


16.20 


New Zealand 


17.10 


14.50 


18.40 


Norway 


14.70 


13.80 


13.60 


Spain 


13,60 


14.70 


14.20 


Sweden 


13.40 


14.10 


12.60 


Switzerland 


19.40 


18.80 


18.60 


United Kingdon 


14.30 


13.90 


11.30 


United States 


1.93 


2.65 


3.20 


Simple Mean: 


13.87 


13.12 


12.68 



3G 
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T«bU A.9 

Katiot of Hr Stuteit PiMic ExpmiiturM on Education 







Saeondarv/ 




N { ahftr / 

n 1 )|nvr/ 




Yaar 


PriaMry 




Pr iaiary 


Ethiopia 


1962 


2*96 


16.22 


46.44 


Burkina Faso 


1965 


3,50 


17.03 


59.59 


Haii 


1964 


1«89 


7.06 


13.35 


Naiawi 


1965 


U«12 


9.23 


130.36 


Zaf rt 


1960 


2,03 


39.49 


80.11 


Burundi 


1965 


10,87 


6,00 


65.30 


Togo 


1964 


2*66 


26.57 


70.75 


Mada9ascar 


1965 


1«96 


14.84 


29.03 


Nigar 


1961 


7,19 


9.05 


65.13 


Banin 


1976 


2,46 


15.38 


37.76 


Cant* Af«Rap« 


1963 


1,53 


26.51 


40.63 


Ruanda 


1964 


10.63 


7.65 


81.32 


Kanya 


1965 


2,46 


18.30 


44.98 


Tanzania 


1965 


12,71 


11.12 


141.25 


Sudan 


1965 


1.72 


5.59 


9.64 


Ouinaa 


1964 


3.48 


5.87 


20.42 


Sanagal 


1961 


2.92 


1.11 


3.24 


Ghana 


1965 


2.17 


25.73 


55.89 


Zambia 


1964 


8.60 


4.59 


39.44 


Uganda 


1965 


16.73 


10.30 


172.34 


Nauratania 


1963 


4.39 


.00 


.00 


Latotho 


1964 


7.19 


10.07 


72.46 


Libaria 


1979 


5.84 


10.41 


60.83 


Morocco 


1963 


2.70 


3.08 


8.33 


Egypt 


1962 


1.76 


2.14 


3.78 


C^ta dMvoira 


1961 


3.44 


5.00 


17.21 


Ziii6abwe 


1965 


2.19 


.00 


.00 


Nigeria 


1961 


11.98 


10.12 


121.29 


Caaiaroun 


1963 


4.06 


12.31 


49.99 


Botswana 


1964 


5.18 


7.64 


39.55 


Mauritius 


1965 


1.62 


11.21 


18.13 


Congo 


1964 


2.52 


16.86 


42.53 


Tunisia 


1965 


2.37 


.24 


.58 


Algaria 


1960 


2.68 


8.95 


23.94 


Angola 


1964 


4.26 


4.63 


19.72 


Guinta«8issau 


1962 


2.45 


.00 


.00 


Tha Gambia 


1984 


3.69 


.00 


.00 


Swazi land 


1962 


3.32 


4.64 


15.39 


Simple Means: 


1983 


4.92 


10.13 


44.75 



Sourcas: Data for thcsa tables ware compiled from the data files of the World Bank and UNESCO. 
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Appindfx t 

Th« tablM dtriv«d in tht ttxt ara bi»«d on s modified input-output n»dsl of education. A« notad in tht 
tabiM, tht nodal it d{ta99ra9iitad into ditcrttt tub-nodalt of aducational productivity, aducational 
anrollwant fortcasting, adicational input rtquiramantt, and a financial projection nodtU Tht following 
stction dtacribtf tht nodtl in fortwl ttma at wall at toiia of tht variations that can bt dtrivtd. 



••1 r«dB0O8lcgl Efficiency 

Tht edjcational flows nodel consists of a transitional probability, or student flows, matrix. A, which can 
be defined as: 



(B.M) A « 



11 

0 ^33 



where: r^^ « the repeater rate of the ith grade, 
p^^ « the prqiaotion rate of the ith grade. 

In this configuration, there are no Units to the ranter of times a student may repeat a grade. The repeater 

rate is based on the nean repeater rate of students enrolled in the grade over tiiie, and is assuaed to be 
invariant with respect to the size of enrollments. 



Student Enrollments, S, can be defined by grade within a given educational cycle as a colimn vector: 



(B.1.2) $ M 



E-1 
E-2 
E-3 

E-n 



Oiere E*1 « enrollment in the first grade of the educational cycle. 

Froi»> ine time period to the next, post-multiplication of A by $ yields enrollments in $ 

(B.K3) S « AxS . 

t*1 t 



t*r 



Total enrollments within a given educational cycle is defined as the sua of enrollments in each grade of 
the cycle. Poet-multiplication of a unit row vector times enrollments yields the total nmtor of enrollments 
at any given time period: 



(•.1.4) p > CxS , 

t t' 

where: C « | 1 1 1|, and 

p^ « total enrollments at time period t. 

Converting the a^^ cell into a compound growth expression enables one to expand the value of A 
exponentially to derive the value of enroP.ients for any time horizon, or to expand the system recursively 
from year to year. 



ERIC 



3S 



<i.1.5) s" « a"xS, 

c ( 



ProJ«ct«d areduattt art battd on tht addition of a graduatt row vactor Mhich for a thrtt*ytar aducation 
cycit can bt dafinad aa; 

(••1.6) G » I 0 0 g^jl, 

Mhara 9^^ « graduation rata fron tha teminal yaar of tha cycia* 

Po$t*auitiplication of tha graduata roM vtctor by tha coliNn vtctor of enrollments yields tha nuNber of 
graduates in tha following tine period: 

(S.1.7) V, «0,xS^ 

Projected dropouts can bt calculated as ths sua of dropouts froii all grades within the cycle at any one 
tine, or one can also define dropouts by dropout grade. As used in the text, dropouts are defined as an 
aggrtgate of dropouts froai all three grades. So calculated, dropouts are estiniated from a row vector of 
dropout rates for all grades, which for a three-grade education cycle is defined as: 

(•.1.3) 0' . |dj^ dj2 ^3'* 

Post-aultiplication of the dropout row vector by the colunn vector of enrollments at time t yields the nuNber 
of dropouts in period t^l: 

(1.1.9) d « D' xS . 

t*1 t t 

Consistency requires that in the abaence of coapound growth for r^^, the allocation coefficients of each 
colum sua to unity. 

Pedagogical efficiency can be measured in several ways. Gross pedagogical efficiency is defined as the 
ratio of graduates to total enrollments from the flow of a given cohort through the educational cycle: 

n 

(1.1.10) P€OEFF^ » (5^)g/E-1,. 

t 1 

t»1 

Uncompensated graduate pedagogical efficiency is defined as the ratio of graduates to the mMber of 
graduate producing pupil*places of total enrollments from the flow of a given cohort through the educational 
cycle: 

n 

(••l.ll) PCOEFf' « iT)iQ/ip^ • d >3. 
t»1 

Uncompensated net pedagogical productivity is the ratio of graduates to the total number of pupil*places 
generated by the flow of a given cohort through the educational cycle. It is expressed as: 

n 

(•.1.12) peoeff" « iTyi^/pj. 

u 4- t t 
t«1 



Compensated graduate pedagogical efficiency is derived as the product of uncompensatci grackiate 
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(Mdasogicat tfficftncy tiat* tht thtorttical nmbtr of y«irt to coMptttt the educational cycle: 



ERIC 



c u 



whtre: Y « the chtorttical mjMbcr of years to coipiete 
an tdjcational cyuie, Y ■ 3 in the present 
exai|>le. 



CoaiDensated net pedagogical efficiency is derived as the product of uncoiipentated net pedagogical 
efficiency tines the theoretical nuiter of years to coii|>lete the educational cycle: 



(8^1 ♦U) peoeff" ■ peoeff"xy» 

c u 



The average nueber of years required to produce « graduate is defined as: 

_ n n 

(8.1.15) y ' iiT)QM /(Y )q }, 

t.1 ' ''^ t.1 ' 

uhere: y ■ the mean nuiter of years, based on the 

flow of an initial cohort through the education 
cycle. 

Derivation of unit gracfcjate annual enrollment costs is based on several adjustments to the annual unit 
enrollment cost. First, one calculates the total graduate cost adjustment factor, uhich is defined as the 
ratio of gradjate pupil -places to the nuiter of graduates from a cohort: 

n n 

(8.1.16) TGCAF«(5^)[p 'dinTyg , 

f-*- t t t 
t«1 t«1 

Oiere TCCAF ■ total grachiate cost adjustment factor. 

Mext, the annualized gradiate unit cost adjustment factor is defined as the ratio of the total graduate 
cost adjustment factor to the average nuiter of years needed to produce a graduate: 

(8.1.17) AGUCAF > TGCAF/y . 

The prodjct of the annualized graduate unit cost adjustment factor times the ith unit year that a 
grackjating student is enrolled yields the annualized unit graduate enrollment cost of the system: 

(8.1.18) MK^CC^ ■ kikKhf X U^, 

i^ere AUGCC^ ■ annualized unit graduate enrollment cost in 
year t, 

■ unit enrollment year, or fraction thereof, 
in year t. U<«1 for all t. 
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■•2 icMBic Evvluitfon •! IrwwtMnt In Education 

Asmsing ti)4 «conon1c vatut of ImvMtMnt Id tduUtion U bttad on standard tcononlc critarla. Tha 
Intamai rata of ratum to aducatlon la that rata of ^lacount, r, ithlch raducaa tha nat banaf It atraM fro* 
tha ilfa cycia of tha InvaatMnt to saro: 



(•♦2*1) — «0. 

t»0 (1 ♦ r) 

Tha prlvata rsta of ratum to aducatlon la llkaiy to diffar fro* tha aoclai rata of raturn. To tha axtant 
that tha aoclal rata of ratum axcaada tha privita rata of ratum, and to tha axttnt that tha aoclai rata of 
ratum axcaada tha aoclai of^tunlty coat of Invaatntnt raaourcaa« ona haa an a priori baala of aubaldlslng 
tha production of aducatad outputa. Tha mgnltutf-} of aducatlonil aubaldlaa should ba baaad on tha Mflnltuda 
cf tha axtamal binaf Its racalvad by aoclaty rathar than by tha prIvita btnaflta racalvad by tha Individual. 
UaU^ aducatlonai aubaldlaa aa a mna of achlavlng aociai Juatica la oonaraiiy ra^rdad aa Inafffclant In 
coilMrlaon to imp tm tranafar paynanta. 

Tha nat raaant valua of InvaatiMnt In aducation la tha pratant valua of banaf Its minus tha prase valua 
of costs* It Is daflnad aa: 

n • n C 

(••2*2) UPV.cJ])— ^ . <J]) 1 . 

t»0 (1 ♦ r) t»0 (1 ♦ r) 

Slisliarly, tha isnaflt-Cost ratio la tha ratio of tha praaant vMua of banaflta to tha praaant valua of 
costs: 

n B 

'E'— h- 

t»0 (1 ♦ r) 

<B,2*3) t/C » 

n C 

t»0 (1 ♦ r) 

Tha Intarnai rata of ratum raducaa tha ntt prasant vslua to xaro and tha banaflt-cost ratio to ona. Uhathar 
ona should raly on tha Intamai rata of ratum or chooaa a spaclfic diacount rata dapsnda on tha nsthanatlcal 
unlquanasa of tha Intamai rata of ratum and on tha axtant of distortions In tha astlMtad coat and banafit 
strasM* Uhara diatortlona axist, shadou pricas should ba usad to avalusta tha aconosilc valua of tha 
f nvastiHsnt . 



B.3 Educational Input »a^rs— >ts snd Budtiat H^Jactiena 

Projsctln0 an aatlMtad annual budoat naadsd to auatain a olvan laval of anrollMnts Is bssad on tha 
spaclflcatlon of aducatlonai Input raqMlraMnta. Tha rafaranca caaa la bassd on tha aasia^>tlon that Input 
raqulraasnta par studsnt ara Invariant to tha nuibar of anrollMnta. just as In tha fonnilatlon of tha atudsnt 
f loua Mtrix* Tfiachar Input raqulraasnta can ba daflnad aa a coluan vactor« T, which spaclflas tha par 
atudant taachar Inputa by laval of taachar qualification In aducatlonsl cycia I* For a ayatsm utilizing 
taachars with thraa diffartnt lavals of qusUflcatlon, T la thua: 
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(•.3.1) « 



If 



Nuitipiyins T by tht mnbtr of ttudtntt tnroUcd in cycle i at timt t yields a colmr 
ttachtrt: 



vtctor of rtquired 



(■.3.2) T » T X p 



In turn, tht total nj^r of ttachtrt it tha iui of required ttachtrt by I tvtl of qualification nttdad to 
tuttain tht projtcttd tnrollMnt Itvtl. In aiatrix notarion it can bt dtrivwi as tht proAict of a unit row 
vector tints tht total nuiter of projtcttd ttudtntt tnrolltd at timt t: 



(••3,3> T » C X T 
t t 



Tht ttudtnt-ttachtr ratio it thus: 



(B.3,4> p^/T^ • 

Acfcinittrativt and nattritl inputt art bastd on similar calculations as in tht cast of projtcttd teacher 
inputs, A(teinistrativt input rtquirenents per student are represented as a coliMn vector, which for a three- 
level adiinistrative hierarchy can be defined as: 



(B.3.5> I^ « 



•*ere s^^ » the per student ith level a<*Rinistrative ir^t 



in educational cycle i. 



l>osf«ultiplying the per studer a*iinistrative input requirements by the nuiber of students at time ^ yields 
the total ranter of required adiinistrative irYXits by level of qualification: 



(8.3.6) I « I X p . 

t '^t 

Similarly, ont can define a colum vector of per student material inputs which can then bt post-multiplied by 
the level of student enrollment to derive the required level of material ir^ts needed to sustain a 9iven 
enrollment level. A thret-cate9ory grouping of per student material inputs is defined as: 



(•.3.7) » 



At ti 



«t t, givtn studtnt tnrollments p^, total required material Ir^ts are thus: 



(•.3.8) N s N X p 

t '^t 



ERIC 



42 



• §-6 • 



CiMtroon and laboratory if^.:'. ptr ttudtnt art uaad to dtrivo tht total nmkmr of raquirtd clatfrooiM and 
laboratofiaa to auatain a givan Itvtl of anrollMnt. For cla$trooa», total units raquirad at t\m t it 
cMinad at: 



(••3,9> • C X , 



uhtrt C a a par ttodant clattrooM unit scalar. 
For laboratorits, total units raquirad at timt t is dtfinad as: 



<i,3.10> « I X p^, 

whtrt: L « a par studant laboratory unit scalar, 

Taktn togtthtr, post •Multiplying tht rtspactlvt input vtctors of teachtr, adtaiinistratlvt, laattritl, 
classroon, and laboratory raquirsMnts gtf^oratas tht total physical Itvtl of inputs to sustain tnrollnants at 
any givtn t\m ptriod* If ptr unit input pricts art known, ont can than also gtntratt tht corrtsponding Itvtl 
of total budgttary txptnditurt ns ada d to sustain a givtn tnrolliaant ItvtU For ttachtr costs at tint t, 
projtcttd ttachtr txptnditurts art dtfintd as: 

(S.3.11> TE » TJ X X p^ , 

uhtrt: 7' « a row victor transpost of ptr studtnt ttachtr 
input cotfficitnts, 
P^ « a coliM vtctor of ptr ttachtr input pricts, 
p^ s total studsnt tnrollnsnts at tint t ( « 1.1.4). 

For achainistrativt and nattritl inputs, total txptnditurts at tint t art dtfinad as: 

(•.3.12) IE » Ij X P* X p^ , 

uhtrt: I' a a row vtctor transpost of ptr studtnt 
adiinlstrativt input cotf ficitnts. 
Pas coltfln vtctor of ptr adiinistrati\<^ input 



pricts, 
total St 

F>rojtcttd aiattritl txptnditurts at tint t firt dtfintd as: 



p a total studtnt tnrolliaant at tint t. 

^t 



<S.3.13) ME a X p" X p^ , 



uhtrt: M' a a row vtctor transpost of ptr studtnt 
aiattritl ^nput cotfflcitnts, 
P a a coltfln vtctor of ptr aiattritl input 
pricts. 
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« total ttudtnt •nroUatnt at tiiaa t, 

Ciaairooa txpanditurM talct into account th# itvtlfsid p^yiwnt ftnd wturity of clessreea costs. Total 
claasroon txptnditurot at tiMi t art thut dtf intd as: 



<t.3.U) CC « C X p^ X , 

Uiere! C > par studont classroom input scalar cotfficiant, 
p^ > total studtnt tnrollntnt at timt t, 

c 

PMT s Itvtlizfd psr classroon annual cost. 



« PV<r)<1 ♦ r)" 



C<1 ♦ r)" • 1] 



, uhara: 



PV > the par classrooai prasant valua cost, 
r s tha applicable rata of disccunt, 
n 3 tha anortization period per classroom. 

laboratory expenditures also take into account the levelized payment ^jnd maturity of classroom coats. 
Total laboratory expenditures at time t are defined as: 



(B.3J5) LE ■ L X p^ X MT^ , 

latere: L ■ per student laboratory input scalar coefficient, 
p^ « total student enrollment at tir^i t, 

WT^ ■ lex>U7od per laboratory annual cost, 

PV(r>(1 ♦ r)" 
m ' , where: 

[(1 ♦ r)" • 13 

PV > the per laboratory present value cost, 
r s the applicable rate of discount, 
n s tho amortization period per classroom. 



B.4 Extenalona of the PiaaMratatad Foracaatint Nodal 

$act!ona 1.1 through 1.3 deacriba a base case system that can be used to gsnerate enrollment forecasts, 
budget forecasts, and to evaluate the underlying rate of return to investment in a given educational cycle. 
Sanaitivity tests can be uaad to determine the iiiMCt of a change in input v<:oeff icients, input prices, 
classroom and laboratory financial variablr , aducable cohort variablea, and the conaaquencea of budgetary 
conatraints and enrollment ratio targets on pedagogical productivity and on the economic returns to education. 

The disaggresatad foracaating model can also enable one to take into account changes in educational inputs 
aa a function of enrollments, changes in input prices as a function of enrollment levels, and the aggregation 
of edjcational cycles throughout the education system. Aggregation of education cycles can enable one to take 
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into account th« inipact ef diff«r«ntUl ctudtnt intake rttM not only on totoi oducotionol txponditurto, txit 
•lie on tht production of not odueatod labor outfNita« Mha\;hor in tanaa of fraduataa, dropouta, or both. 
Agara«atfon fa particularly uiaful In axaninini potential labor aurptua and ahortofo fioMa ovor a ^ivan tiaa 

horizon* 
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